Armed conflicts, which primarily occur in low-and middle-income countries, have profound consequences for the health of affected populations, among them a decrease in the utilization of maternal health care services. The quantitative relationship between armed conflict and maternal health care utilization has received limited attention in the public health literature. We evaluate this relationship for a particular type of health care service, antenatal care, in Nepal. Using count regression techniques, household survey data and sub-national conflict data, we find a negative correlation between the number of antenatal care visits and incidents of conflict-related violence within a respondent's village development committee. Specifically, we find that under high-intensity conflict conditions women receive between 0.3 and 1.5 fewer antenatal care check-ups. These findings imply that maternal health care utilization is partially determined by characteristics of the social environment (e.g. political instability) and suggest health care providers need to revise maternal health strategies in conflict-affected areas. Strategies may include decentralization of services, maintaining neutrality among factions, strengthening community-based health services and developing mobile clinics.
Introduction
Armed conflicts have profound consequences for the health of affected populations. These consequences not only include the direct effects of violence, such as mortality and morbidity, but also indirect impacts related to displacement, disruption of health care services and elevated risk of disease transmission (Murray et al. 2002) . Although global estimates are not readily available, it is clear that the health consequences associated with armed conflict are widespread. Since 2000 there have been 66 armed conflicts in 46 countries. 1 The World Health Organization (WHO) estimates 184 000 people died from conflict-related injuries in 2004 (Mathers et al. 2008) . Moreover, in the same year there were 25.3 million people internally displaced (i.e. displaced within their home countries) as a result of conflict, generalized violence or violations of human rights (Norwegian Refugee Council and Internal Displacement Monitoring Centre 2005) . Recently, several ethnographic and qualitative studies have noted a link between conflict and utilization of maternal health care (Pettersson et al. 2004; Giacaman et al. 2005; Lee 2008; Teela et al. 2009; Varley 2010) . These studies suggest that violent conflict reduces health care utilization through destruction of health care facilities, intimidation of medical personnel and by creating an atmosphere of insecurity that discourages travel. In this paper we investigate the relationship between conflict and maternal health care statistically, using household survey and community-level conflict data from Nepal.
2 More precisely, we analyse how the demand for a particular type of health care service, antenatal care (ANC), responds to violence associated with Nepal's Maoist uprising.
Within the context of this analysis, ANC serves as a measure of health care access and improved pregnancy outcomes. ANC has proven largely ineffective at meeting its intended purpose of identifying high-risk pregnancies. Results from several studies suggest there is no correlation between ANC and better maternal health outcomes (Lilford and Chard 1983; Carroli et al. 2001; Villar et al. 2001) . Nevertheless, ANC has evolved to encompass a variety of health interventions that are widely believed to reduce the likelihood of adverse pregnancy outcomes (e.g. maternal mortality, morbidity, low birth weight and premature delivery) and improve post-delivery health for mother and child (AbouZahr and Wardlaw 2003; Pallikadavath et al. 2004) . These interventions include treatment for anaemia, malaria and malnutrition, tetanus immunizations, prevention of mother-to-child HIV transmission, distribution of insecticide-treated bed-nets, and health education regarding sexually transmitted diseases, birth spacing and foetal growth (AbouZahr and Wardlaw 2003; World Health Organization 2005) . Moreover, regular ANC is important to building good relationships between women and health care providers and ensuring women have access to proper care during labour and delivery (World Health Organization 2005) .
The remainder of this paper is organized as follows. The next section describes recent maternal health care trends in Nepal and provides background information on the Maoist insurgency. We then detail the statistical methods used in this analysis, including discussions of the data, statistical model and control variables. Results and discussion are presented in the final two sections.
Background ANC in Nepal
Nepal, a country of rich cultural heritage, is characterized by its great diversity of languages, religions and ecological conditions. The country is located in South Asia, between India and China, and has a population of more than 29 million. Per capita gross domestic product (GDP) is US$438 and, according to the most recent estimates, 31% of the population lives below the national poverty line (World Bank 2009). Services comprise the largest share of Nepal's economy, accounting for 49% of GDP. The remainder of the economy is composed of agriculture, at 34% of GDP, and industry, 17% of GDP (World Bank 2009). Politically, Nepal operated as a monarchy under the Shah dynasty until the late 20th century. In 2008, following years of political turmoil, the monarchy was abolished and a republic established.
Since the mid-1990s, efforts have been made to improve maternal health care services in Nepal. In 1994 the Nepalese government, in conjunction with the WHO, initiated the Safe Motherhood Programme. The main objectives of the programme are three-fold: provide around-the-clock emergency obstetric care services, ensure the presence of skilled attendants at birth, and enhance public awareness of safe motherhood issues (e.g. ANC and postnatal care) through community mobilization (Halim 2007) . Evidence from the Nepal Demographic and Health Survey (NDHS) indicates considerable improvement in maternal health care indicators between 1996 and 2006. Maternal mortality, for example, experienced a sharp decline from 539 to 281 deaths per 100 000 live births (NDHS 2007) . Likewise, the fraction of births occurring at health facilities increased from 7.6 to 17.7%, the fraction of births attended by a skilled birth attendant increased from 9 to 18.7%, and the fraction of c-section deliveries increased from 1 to 2.7%.
Notably, several researchers have questioned the validity of the NDHS maternal mortality estimates, which indicate a 48% decrease between 1996 and 2006 (Wee et al. 2010 ). This scepticism is based on two considerations. First, it is unclear what changes in maternal health care underlie the reduction in mortality. Moderate improvements in key health indicators (e.g. births occurring at a health facility, skilled attendants at birth and the number of c-section deliveries) are insufficient to bring about a large reduction in mortality. Second, during the same period that maternal mortality declined, Nepal experienced a prolonged armed conflict that resulted in widespread displacement and disrupted access to health care services (Sharma et al. 2002; Ghimire and Pun 2006; Orbinski et al. 2007) . The expected effect of the conflict would be an increase in mortality. Subsequent analyses suggest Nepal's maternal mortality rates are considerably higher than indicated by the 2006 NDHS. Wee et al. (2010) find a maternal mortality rate of 529 deaths per 100 000 live births in the southern district of Sarlahi. Likewise, model-based estimates presented by Hill et al. (2007) indicate a maternal mortality rate of 830 deaths per 100 000 live births. In contrast to the NDHS, these estimates suggest utilization of maternal health care in Nepal, despite steady improvements, remains among the lowest in Asia. By comparison maternal mortality in Asia is estimated at 329 deaths per 100 000 live births (Hill et al. 2007) .
ANC is one aspect of maternal health care that has improved considerably, and unambiguously, in Nepal over the past 20 years. The 2006 NDHS indicates that 44% of mothers receive at least one ANC check-up from a skilled birth attendant; up from 24% in 1996 (NDHS 2007) . Another 28% receive at least one check-up from a trained health professional such as an auxiliary or village health worker (NDHS 2007) . Substantially fewer mothers obtain the recommended number of ANC visits. WHO recommends healthy women receive a minimum of four ANC check-ups (AbouZahr and Wardlaw 2003) . Women identified as having a high-risk pregnancy are encouraged to receive additional check-ups. In Nepal, many women commence ANC in the later stages of pregnancy and consequently receive an inadequate number of check-ups. Approximately 29% of mothers obtain the recommended number (NDHS 2007) . Several studies suggest the quality of ANC is more important to health outcomes than the quantity (Kogan et al. 1994; Barber 2006) . Direct measures of ANC quality are unavailable in the NDHS. However, as evidenced by the increase in mothers receiving ANC from a trained professional, the quality of ANC in Nepal appears to have improved in recent years.
ANC utilization in Nepal differs across regions, urban-rural settings and public-private health care providers. Nepal is comprised of five development regions: Eastern, Central, Western, Mid-Western and Far-Western. The percentage of mothers receiving at least one check-up from a skilled birth attendant is highest in the Western region (51%) and lowest in the Far-western region (26%) (NDHS 2007) . Likewise, there is a large discrepancy in utilization between urban and rural areas; 85% of urban mothers receive at least one check-up compared with 38% of rural mothers (NDHS 2007) . Rural areas, in particular, have experienced a dramatic increase in ANC coverage. Since 1996 the number of rural mothers receiving at least one check-up has increased by more than 50% (Pant et al. 2008) . The majority of ANC services, in both urban and rural areas, are provided by government health facilities. Specifically, of women receiving ANC, 57% reported going to district hospitals, 19% to government health posts and 13% to private clinics (CIET 1998) . In addition to utilization, the quality and cost of ANC differs across regions, urban-rural settings and public-private health care providers. Although difficult to measure, evidence suggests the quality of maternal health care is superior in urban settings and private health facilities (CIET 1998; NDHS 2007) . The median cost of ANC, accounting for purchasing power and adjusted to 2005 US$, is approximately $3.54 per visit (CIET 1998) .
Prior analyses have identified several factors affecting ANC utilization in Nepal. These analyses find significant correlation between utilization and individual characteristics such as age, education and work status. In particular, mother's education is identified as a key determinant, where more highly educated mothers have a greater likelihood of receiving ANC (Matsumura and Gubhaju 2001; Shakya 2006; Halim 2007) . With respect to household and community characteristics, analyses consistently find significant correlation between ANC utilization and household wealth, family structure, caste, region and whether the household is located in an urban area (Matsumura and Gubhaju 2001; Shakya 2006; Halim 2007) . In addition, positive correlations are found for media exposure (Shakya 2006; Halim 2007 ) and familiarity with health services (Shakya 2006) . Matsumura and Gubhaju (2001) evaluated the effect of women's decision-making power on the likelihood of receiving ANC, but found no significant relationship.
Political conflict in Nepal
In 1996 the Communist Party of Nepal (Maoists) launched an armed revolt in the Rolpa district of Western Nepal (Do and Iyer 2007) . The primary objectives of the movement were to establish a people's republic, draft a new constitution and curtail the monarchy's authority. The movement also emphasized the need for land reform, equal treatment for castes and women, and job quotas for minorities (Bohara et al. 2006; Do and Iyer 2007) . By 2002 the conflict had spread throughout most of the country, resulting in numerous deaths, kidnappings and incidents of torture. Between 1996 and 2004 political violence was directly responsible for the death of more than 13 000 people (Do and Iyer 2007) . Approximately, 39% of these deaths occurred to Maoist insurgents, 19% to government forces and 41% to noncombatants.
3 During the same period, over 12 000 incidents of torture were reported, the vast majority perpetuated by the Royal Nepal Army (RNA). Figure 1 birth. Cumulative incidents of violence serve as a measure of local insecurity, where insecurity is assumed to depend on events occurring in both current and previous years. For example, 'insecurity' for a 1998 birth is the summation of violent incidents, within the respondent's VDC, for the years 1996, 1997 and 1998. The summation period varies with the date of birth, so that births occurring in later years have longer summation periods.
5 Previous studies provide little insight into the proper specification of insecurity. While individuals may place greater weight on recent events, or recent trends, we argue that in the present context cumulative violence is a valid measure of insecurity. In particular, we argue that during a period characterized by growing tension and expanding insurgent activity, individual perceptions of security depend upon events occurring over the course of the entire conflict. Since ANC information is not available for all birth records, the final analysis contains 4654 observations. These observations represent all 75 of Nepal's districts and nearly 300 VDCs. We explore the possibility of selection bias within this reduced dataset by comparing the average socio-economic and demographic characteristics to all NDHS respondents who gave birth between 1997 and 2003. The two samples are similar with regards to most variables (e.g. geographic distribution, educational attainment, household size, health status, religion and caste), suggesting a representative sample. However, the two samples differ in that women included in the final analysis come from slightly poorer households and are more likely to live in rural areas.
Statistical methods
We employ count regression models to estimate the determinants of maternal health care utilization. These models are appropriate when the dependent variable consists of non-negative integers. In general notation, count models assume E(y i jx i )¼exp(X i b); where the right-hand-side is the conditional mean of the dependent variable and X i b is a vector of explanatory variables. Specifically, we assume a type-2 negative binomial distribution. The negative binomial is a generalized formulation of the Poisson distribution, which does not require the mean and variance to equal (i.e. there is overdispersion) (Greene 2003) . 6 The probability distribution, the link function and the vector of explanatory variables are presented in Equations 1, 2 and 3, respectively. The log-likelihood function is presented in Equation 4.
Here Y represents the number of ANC visits for individual i, is a random parameter with a gamma distribution, N is a vector of individual characteristics, H is a vector of household characteristics and C is a vector of community characteristics. It is possible to confirm that the negative binomial, as opposed to the Poisson, is the preferred distribution. This can be done either by comparing the mean and variance of the dependent variable or with a formal test of the a parameter. If the parameter is significantly different from 0, as it is in this analysis, then the negative binomial is preferred.
Variables
Explanatory variables consist of individual, household and community characteristics. Individual characteristics include mother's age at time of birth (AGE), whether the mother is currently working (WORK), a series of dummy variables indicating whether the mother has a primary (M_PRIMARY), secondary (M_SECONDARY) or post-secondary (M_POST) education, and whether the NDHS interview was conducted during 2001 (SURVEY01) as opposed to 2006. Descriptive statistics for these variables are presented in Table 1 . Household characteristics include a wealth index (WEALTH), the number of women in the household (HH_WOMEN), the number of children in the household (HH_CHILDREN), whether the household head is male (MALE_HEAD), whether the household is Hindu (HINDU), whether the household is from the Brahmin or Chhetri caste (BRACHH), and whether the father has a primary (F_PRIMARY), secondary (F_SECONDARY) or post-secondary (F_POST) education.
7 The wealth index is constructed using the principal component analysis developed by Filmer and Pritchett (2001) . This method is used extensively in Demographic and Health Surveys and for the World Bank's Living Standards Measurement Surveys. The principal component analysis derives an index for household wealth based on variation in asset ownership. In particular, it determines weights for various asset variables that are then used to calculate the wealth index. Households with a greater number of assets receive a higher index value. For this analysis, the wealth index is constructed using 13 asset variables. These variables indicate whether a household owns or has access to a radio, television, bicycle, telephone, private water source, public water source, unimproved water source, finished floor, natural floor, flush toilet, pit toilet, other type of toilet and electricity. The index ranges from À1.63 to 7.51. Community variables consist of VDC population density (POPDEN), VDC road density (ROADS), whether the VDC is located in the mountains (MOUNTAINS) or hills (HILLS), and the measure of insecurity. We employ two constructs for insecurity: the cumulative number of conflict-related deaths within the VDC between 1996 and the year of birth (INSECURITY1), and the cumulative number of deaths, abductions, rapes and threats within the VDC between 1996 and the year of birth (INSECURITY2).
8 INSECURITY1 ranges from 0 to 20 with a mean of 0.35. This implies respondents in our sample reside in VDCs that experienced an average of 0.35 violent incidents. Roughly 11% of respondents reside in VDCs that experienced at least one violent incident. INSECURITY2 ranges from 0 to 46 with a mean of 1.72. In this case, roughly 39% of respondents reside in VDCs that experienced at least one violent incident. Frequency distributions for the two insecurity measures are presented in Table 2 .
In addition, district-level data on the population per health institution (PPHI) is obtained from the Nepal Central Bureau of Statistics and assigned to each VDC. 9 Population density, population per health institution and road density are included in the analysis as proxy measures for the supply and cost of ANC. Supply-side factors, such as the quantity and availability of ANC practitioners, are important determinants of health care utilization (Yip and Berman 2001; Ensor and Cooper 2004) . Unfortunately, direct measures of these factors are often unavailable in low-and middle-income countries. As a result, a proxy measure, usually a dummy variable distinguishing between urban and rural households, is used as a means of controlling for the supply of health services (Yip and Berman 2001) . In this analysis, we proxy for the supply of ANC services with VDC population density and district-level population per health institution. It is assumed the quantity and availability of ANC services increase with both variables. Health care costs, which consist of direct costs (e.g. service fees and cost of medicines), travel costs (e.g. price of transport) and opportunity costs (e.g. forgone income), are also an important determinant of ANC utilization. Due to data limitations, empirical analyses often omit measures of direct and opportunity costs, although mother's work status partially captures variation in opportunity costs. In contrast, several studies employ proxy measures to control for travel costs. These measures include distance to the nearest health facility (Pebley et al. 1996; Magadi et al. 2000) , travel time to the nearest health facility (Magadi et al. 2000; Shakya 2006 ) and whether the community receives a regular bus service (Lindstrom and Muñoz-Franco 2006) . In this 
Results
Results for the negative binomial regression are presented in Values in parentheses are heteroskedastic-consistent standard errors and statistical significance is denoted as follows: *P < 0.10, **P < 0.05, ***P < 0.01. b lnAlpha is the overdispersion parameter. A significant lnAlpha parameter indicates the negative binomial distribution is preferred to the Poisson. Model 5 addresses possible endogeneity using an IV approach where lnINSECURITY2 is instrumentalized. The programme used to estimates this model does not produce values for the lnAlpha, lnL or AIC.
improvements in the availability of, or attitude towards, ANC services. Congruent to prior studies we find a positive correlation between mother's education and utilization of ANC. With respect to household characteristics, ANC visits are positively correlated with the wealth index, the number of women in the household, whether the household is part of the Brahmin or Chhetri caste, and father's education. These results are consistent with those of Halim (2007) and Shakya (2006) . In addition, ANC visits are negatively correlated with the number of children in the household and, under some specifications, whether the household is Hindu. With respect to community characteristics, we find positive correlations for road density, population density and population per health institution, and a negative correlation for insecurity. The positive coefficient for road density reflects the lower travel costs and greater health service accessibility that accompany improved infrastructure. Likewise, the positive coefficients for population density and population per health institution reflect differences in the supply of ANC services; mothers residing in VDCs with a greater supply of services receive more check-ups. In addition, population density may capture variation in attitudes towards ANC between rural and urban areas. The negative coefficient on insecurity indicates that mothers receive fewer ANC check-ups as the number of violent incidents in their VDC increases.
12 This implies that the Maoist insurgency, and subsequent conflict between Maoist and RNA forces, lead to declining demand for ANC services, possibly increasing maternal health risks. The coefficients on INSECURITY1 and INSECURITY2 can be interpreted as elasticities. Depending on model specification, a 1% increase in violent incidents results in a À0.059, À0.051 or À0.282% decrease in the expected number of ANC visits. It is difficult, however, to conceptualize the relationship between violence and ANC using elasticity. A more straightforward interpretation is obtained by using regression results to predict the average number of ANC visits under different levels of violence. In particular, we predict the average number of ANC visits at the minimum and maximum number of violent incidents. Results for Model 3 indicate that respondents would obtain an average of 1.78 ANC visits if there were 0 conflict-related deaths and 1.49 visits if there were 20 deaths. Thus, under high-intensity conflict conditions women receive an average of 0.29 fewer ANC visits than when there is no conflict. Results for Model 4, which employs a broader definition of insecurity, and Model 5, which accounts for possible endogeneity, indicate women receive an average of 0.33 and 1.49 fewer ANC visits under high-intensity conflict, respectively.
Discussion and conclusions
Numerous factors influence the utilization of maternal health services. These factors include the quantity and quality of health practitioners, the accessibility and cost of services, socio-economic characteristics of individuals and households, and attitudes towards health care (Timyan et al. 1993) . Mullany et al. (2008) demonstrate that access to maternal health services is also affected by direct exposure to human rights violations. Using survey data from eastern Burma, they find households that experience forced displacement or loss of food security have substantially lower access to ANC services. The findings presented in this paper extend those of Mullany et al. (2008) ; they indicate a negative correlation between the number of ANC check-ups received during pregnancy and the cumulative number of conflict-related deaths within a VDC. This suggests the demand for maternal health care services is partially determined by characteristics of the social environment (e.g. political instability, regional violence, sense of personal insecurity), regardless of whether the household is directly exposed to armed conflict. It is worth noting that this analysis does not distinguish between direct and indirect exposure to armed conflict; leaving open the possibility that the negative correlation between ANC and conflict-related violence is driven by direct exposure. As a result, we cannot definitively state that ANC utilization is affected by environmental conditions. Nevertheless, we argue that the atmosphere of insecurity, as well as the destruction of health infrastructure, resulting from the Maoist insurgency best explains the reduction in ANC utilization. There are several mechanisms through which violence affects ANC utilization; they can be broadly classified as demand-or supply-side effects. For instance, violent conflict, particularly when a large proportion of casualties are non-combatants, may increase the risks in travel. As risk increases, a mother's willingness to travel, and consequently the demand for ANC, will decrease. Conflict may also increase the direct, travel and opportunity costs of health care services, which in turn reduce demand. In particular, direct costs increase as the flow of medical personnel and supplies are disrupted. Travel costs increase as mothers use alternative transport routes to reach medical facilities. Mothers may choose to use alternative routes if they reduce risk and if customary roadways are damaged or blocked. Opportunity costs increase with the time needed to obtain an ANC check-up. This increase results from additional travel time or an extended waiting period at the medical facilities, due to reduced medical personnel. On the supply side, violence will reduce ANC utilization if health care facilities are shut down or health practitioners are prevented from offering ANC. The presence of demand and supply effects during the Maoist insurgency is evidenced by the destruction of several dozen health-posts, intimidation of health workers and frequent disruption of transportation services (Sharma et al. 2002; Ghimire and Pun 2006; Orbinski et al. 2007) .
Demand for maternal health care services may have also been affected by population displacement and changes in fertility patterns. An estimated 200 000 individuals were internally displaced as a result of the Maoist insurgency, while an additional 2 million individuals emigrated to India (Orbinski et al. 2007) . Such large-scale migration alters the composition of local populations and reduces total demand for maternal health care in conflict areas. Likewise, evidence indicates that fertility rates often decline during periods of armed conflict (Caldwell 2004; Agadjanian et al. 2008) . If true in the Nepalese context, declining fertility would reduce total demand for maternal health care. Reductions in total demand resulting from changes in population and fertility do not invalidate the findings presented in this paper, which imply that for women who are pregnant, the number of ANC visits declines as conflict-related violence within their VDC increases.
From a policy perspective, findings from this study suggest health care providers need to revise maternal health strategies in conflict-affected areas. The nature of these revisions will depend upon the mechanism through which violence affects health care utilization. Several case studies examine maternal health interventions within particular conflict-affected areas. A brief review of these studies is an essential foundation for a discussion of health care strategies. Giacaman et al. (2005) evaluate maternal health care policy in the Occupied Palestinian Territories (OPT). Health care policy in the OPT is determined by the Palestinian Ministry of Health. Efforts to establish a comprehensive maternal health care policy have been hampered by political instability and factors outside Palestinian control. Giacaman et al. (2005) argue such a policy vacuum is inevitable within the current political climate, and suggest decentralization of health care services as a possible short-term solution. In particular, they emphasize developing district-level health systems that are capable of responding to the health care needs and political realities of a certain location. Lee (2008) describes the experience of health care providers amid a prolonged conflict between insurgent and state forces in the Philippines. The article is primarily concerned with the provision of maternal health care services through local government-non-governmental organization (NGO) partnerships, which are generally spared from direct attacks. Lee (2008) argues that strong local connections, positive attitudes towards maternal health care and a non-discriminatory stance (i.e. a willingness to treat patients regardless of their political ideology) allow providers to operate within areas of intense conflict. Teela et al. (2009) and Varley (2010) reach similar conclusions in their analyses of maternal health services in Burma and Pakistan. Teela et al. (2009) evaluates the Mobile Obstetric Maternal Health Worker (MOM) project in eastern Burma. The MOM project works closely with local governments to train three tiers of health providers: traditional birth attendants, lay health workers and maternal health workers. These providers are responsible for maternal health care within multiple villages. This strategy emphasizes the need to develop flexible, locally available health care where traditional methods of provision (e.g. hospital and health clinics) are unfeasible due to violent conflict. Varley (2010) evaluates the under-provision of health services amid sectarian violence in northern Pakistan. Recommendations for improving services include legislative action allowing women in labour to bypass roadblocks and curfews, development of mobile health clinics and training of local health practitioners.
Health care providers may also need to revise maternal health strategies for the post-conflict period. Chandrasekhar et al. (2011) compare utilization of maternal health care services in pre-and post-conflict Rwanda. Results indicate the likelihood of childbirth occurring at a health facility was significantly lower, for several years, in the post-conflict period. In contrast, results indicate the likelihood of childbirth occurring at home with professional assistance increased in the post-conflict period, which suggests health care providers may need to redouble their efforts, or change tactics, following a period of heightened violence and insecurity.
The descriptions and recommendations presented in these studies provide a useful foundation for developing ANC policy for reaching vulnerable populations amid political unrest. Although policy particulars will depend upon specific cultural and political contexts, a few basic strategies can be gleaned. First, established health care institutions, such as hospitals and clinics, should cultivate ties with local authorities and, whenever possible, maintain a neutral and non-discriminatory stance towards the provision of maternal health services. In doing so, they may reduce the likelihood of disruption or shutdown. In Nepal, an increasingly politicized situation, including a government directive to health practitioners to refuse Maoist insurgents treatment, hampered the efforts of health practitioners to remain neutral (Ghimire and Pun 2006) . This non-neutral stance may be partially responsible for insurgent-caused destruction of health posts and intimidation of health practitioners (Orbinski et al. 2007 ). Second, conflict-affected areas will require greater flexibility in the provision of ANC and other maternal health services. Temporarily decentralizing health services, which allows institutions to tailor services to local conditions, is one method of achieving this flexibility. Third, given that conflict reduces ability and willingness to travel, it may be possible to improve maternal health by strengthening local health care services. For example, Teela et al. (2009) suggest that village health care workers, with proper training, could provide emergency obstetric care in the home when formal services are unavailable. Taken together, these strategies suggest the role for properly designed and implemented policy. Such policies, whether initiated by government agencies or NGOs, can mitigate the effect of violent conflict on maternal health care utilization.
ratios. Under a type-1 distribution there is a constant variancemean ratio. Under a type-2 distribution there is a linear variancemean ratio. Variance for a type-2 distribution is equal to m þ m 2 /. 7 Halim (2007) holds that pregnancy values and norms vary across castes. We partially control for these differences through the BRACHH variable, which captures the most privileged castes. 8 Each type of violence is given equal weight when calculating the proxy variable for insecurity. Although individuals, in reality, respond differently to each violence type, this variable adequately captures relative insecurity across VDCs. 9 A correlation matrix is used to check for high correlation between independent variables. Results show that correlations are within acceptable levels, indicating that multicollinearity is not a major concern. 10 VDC road density values are developed using Nepal road maps and a geographic information system (GIS). Values are calculated as the ratio of total kilometres of roads to square kilometres. 11 Model 5, which accounts for possible endogeneity, is estimated using a variant of the generalized linear model described in Hardin et al. (2003) . 12 We conduct regressions using alternate definitions of insecurity. First, we evaluate whether individuals respond to non-civilian conflict-related deaths. The coefficient is negative but insignificant. Second, we evaluate whether the use of non-cumulative measures of violence drastically alters results. Specifically, we match birth records with the number civilian deaths, abductions, rapes and threats for the year of birth. The resulting coefficient, not accounting for possible endogeneity, is negative (À0.107) and significant. Third we evaluate whether results are driven by data outliers. To do this we decompose INSECURITY2 into three dummy variables, indicating VDCs with no violence (0 incidents), minimal violence (1-5 incidents) and moderate to high violence (>5 incidents). The coefficient on minimal violence is insignificant while the coefficient on moderate to high violence is negative (À0.182) and significant.
